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Abstract of JP2001218747 

PROBLEM TO BE SOLVED: To provide an 
electrocardiogram analysis system capable of 
automatically extracting a target waveform 
from electrocardiogram waveforms, reducing 
the time and labor of electrocardiogram 
analysis and improving the reliability and a 
computer readable recording medium having a 
program recorded thereon. SOLUTION: This 
analysis system is provided with a 
transformation and extraction part 1 1 for 
obtaining a feature amount by wavelet- 
transforming electrocardiogram waveform data 
and extracting a maximum value or a minimum 
value from the feature amount and a pattern 
analysis part 12 for extracting the target 
waveform included in the electrocardiogram 
waveform by pattern-analyzing the maximum 
value or the minimum value extracted in the 
transformation and extraction part 1 1 . By the 
system, the target waveform is automatically 
extracted from the electrocardiogram 
waveform, the time and labor of the 
electrocardiogram analysis are reduced and 
the reliability is improved by performing 
objective analysis. 
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mm?-? tt,zm~j<t x-7V -y v^mm (±&<r> 
x(2) izxmti&&&&&mn) <r>&%t ix. n 

®fiWTD. 2 ~WTD 4 #«JtiJ$ft£> IMltz 

i3c. xy-)i^m^mt l za^x\ixy-)\,mij = 
- 2^4\,zm hmmmT-tm.® ztih<ox\ 
zwx-ru-y h$zm!miz)i\\xi>. mmizums 
iz^Lfzmtm*) , *^-7P»3Sj=-2~4fc*f 
iB-r«aoifaawTD. 1 ~wTD 4 j6«ttajsii6) . 

[0040] ('i-mmmmm-^mmm-mm 
arnsm) mz, mmmmmmbtih u-f -yrs3 

-5) . ZZX'lt. *7x-7U-yb&mzXftt>tlttm 

&4WTD. 2 ~WTD 4 tmi&&xxf&Mtvm*tt. 

t&ztiz**)^ mmMnwzmts jimw 

Six* (WT, S^fcJ:tf»hffi£#Sfc:jEtTffi« 
timtl.) . Z<r>±$lz®jzmtm'bm<?>M1}it6llii 
■t4<0tt. Hl6*»4>t»flfe*«SrJ:9ft:, Rift, t», 

wr^xit^O, Qiftfc^tfsjftte&i;:-?^* 

uztf^x. mm. Rm<7)*-*mtttitt£\^ 

-r. 

[0041] (^TOwwfffla-^^-y^WKyi-iR 

S) H2tC7K^J:ot^ $3MfttM!$S£*;lfc». >^ 
-y^5Sa*«iil, (xf7rS2-4) . zcnn 

b*>. mmziimti^mm&mumxmm^ 
a. s^aj^raiais<xfcaii^i«»«[a«cii- 

ozbtz£<o. BmmmtzzbtfX'Zi. 
[0042] zm^dm^z-o^xmm-h . m 1 o 

0. «-x^-;l^»3R («M) «fi»*»fe«iffiL)t« 



m mm) k<mm*?777x-bz>. .rosi ok 

[0043] ZCOM 1 O^ttO^ SMiS^OSfflcT) 

»j<0«5Hk:BW*«ifti (ftlOtffll) . 

j VSSfflzttlE L fcttfcfc 4 fctt«feMS««5fly V - > 

tcBW6«|Sl (I2«i|i)) , fcitf, fcMtefcttff 

itf, Hi 0^**-* die. zr-Mmi = 4(ci>tt 

mT. l <mjMT.,0>mtm»z.b#wrt>tLi. t 

A^v^fc^ Ri>t,>p, fc&*flb«i#<!ftit£J:tf9 

[00 44] C<7)J;o>5:^l-m3<7)fS(S)ti. £<*M> 
«S»»fcWLT-Srt-*. 77S3 

fctttf:W>HWfcfflvvC^*->'aWfcff*3 Z k KJ: 

x'hhtzfr. &Bmmcom&(rM.m¥f%.-t& zt# 

[0045] £^*-y#ffWrt$fcOVvCJW|c«fc 
KIWftWK:, ±M<7)zr-)\^mM!miz}5^xmvz 

xT-tvimj =-2~4«iEiiwi^ffisi$-^-r. ^ 

fc. C <7V ^ - y^^atcfc v vc !4, £*i*r<Mffl 

(Stephane Mallat and Wen Liang Hwang: Singularity 
Detection and Processing with Wavelets IEEE Tran 
s. on info, theory. Vol. 38. No2, March 1992 (617- 
643)) . ZZX'U. a^fcttfflSflfcSttlfcai^ 

x. 7tcomznmfmmxbz>zbtfvk2tix^z>. 
znnffif&cDmzmi nz^-r. :«hi ifc«w. 

(a)H5c<0K#» (b) =1~6^ 
(W (2', v) ~W ( 2<\ r) ) t, 
X^-^&a j = 6 J: 0 fc*&$rX^-/HHR j (cfcJt 
4Mft«9B+t»5nfcfifflajS^S (26, r) 
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^jSfiK^S (2<\ r) $ftlDLTS»rtSftfciWBr 

i o o 4 6 ] -r 'bnwmizm&-im%fsm 
t ix. bwmmiz r status j . tmwnm 

x^h&tfmfhtih. zzx\ x^-n^.mmzn 

^«ft fcv ^xm^z&mzft ozkizx^x, zn^ 
mmm&t&zktmt+z. z<n^. 

J; o X't^m&B<OK-x y A yi^mth Z k X'h 

o . >m®7&m-T- 1 *\z\$vmw) oMkixwx 

h. z<ry%mL<r>=>M\t. ±.&<omi nzm-fliSM 

m&s (2^ r) fcMas-r*fc*>, -Kakofrffluu 
[004 7] 

-r4Ct*>*t'#l>. fctfU, HI Oiz^tihXoiz. 

=4(ci>v^(±R^fc»;(lR 4 <0^* { 

zmmz4kix^h. mz, mz.nx'r-ivm.j 

<r>&m*3>Lh. 01 OtoSSfiSJ^fc, X^r-yP^ 
ISj =-23&»^^-;l<J«Rj =-Hzmhiz^tiX. 

H£«*Wfc-2i:l/0**. -T^*>. 
*HitW»Jit=tJV^Ttt. X^-^<«Rj =-2~4<7) 

[ 0 0 4 8 ] ifc, r jawm^i kli. toffltimn 

mizt^xbvm.mmm-hzkx'ib'). £*h 
jKBfcftv^ttt, im-thXT'/TSA- 1 ^tjurc: 

[ 0 0 4 9 ] & tz . r Stt^r -v 7^Rfi#^rtE j fc 



otcmzmatiz t (Ccfc o . ^mH&?gT-^*^sf 

Tli. f^i'l>;*rvrS4-5KfcVvc^*!UI£fi : 

[0050] obmmm>)£m-^?->ttVi»im-'h 
t-ntiiMz. XTvTS3-5X'm%itzmmco?ib. 

(^f77S4-l) . ±»UiJ:-)(c, ffijB 

cr>W.\Z®£-fhtzibX'$>Z>. ZZX\ Bir5£ffii«. ft 

i tnewtitfi v ^rw 5 ofiuc»^« i t i . 
[0051] (^nwNn-vt^-y^si- r 

4. £WJ:5fc:«tofcRilte»ffl-f*tf>li. 01 6(c* 

li, mmxmsti z 1 1 wr** . 

[0 0 5 2] i<OR*<0ttaj®HC*5V^Ttt. jfc 

t»ajs*ifcx^-/wa» j = i K:tj»t4fi*fi<o3 

SOIjS (Ri ) LTtta^tU, Ur*7*S4 

J « 1 (c&tvCtt, R»cfl*BW»J^>a%'C«tt-^ 

«6***vhwi (»3««i6i) i,zt>izbizm?im 
mx-hh. zzx\ m^Hfc{±. witr, &mi=3o 
iffi&ztii. mm. x-tr-jy^j = i iztmim 

70. 5, 1 7, 6 8. 6*>JR"CMlif}S*l 

til. x*->vim.3 =i<oat*;«tt»fcaHRLT 

V^Ott, C^^-^^tT*iltfR»OflfcWI*«ffi 

[0 0 5 3]&K. IbMcOX+r-iy&Mj (ZZX 
it, J =-2-0. 2-4) fc*S»t*tt*JW>3%, X 
7 i ?rS4-2CTMi$ftfcS^R I tV3*LT. FJf 
5£$Effl (IrUtf. ±20msJJlrt) fc*Stt*ftefc»i 

Tffiaj£*l6 (Xr-y7°S4-3, 09#!$) . t&fc 
S4>fcffi*«R- 2% R.,, R 0 . R 2 . R 3 . fed: 

*«ti-a5cS5!i iztm ztii.zti. z?>£o izi%m 
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&*;ffiR,{C«LTSt)Jfi^{4SOg 

fctiBJfc LX v ">TBgtt#$> |,<7)-C'. m 

[00 54] -f-LT. iftiTCttiBSfufcflfcfcllR-i 
— R 4 coZtiZ'tiikXtf. 0 J: vi*»g*>3i(CHBf S 
ill. Ur-y TS4 -4) . .rftte. 01 Oiz^tll 
Xolz. @^ffiR- 2 -R 4 {i^TOJ;0^^V^[6j (35 

3<offift) s c: t t*t jw I. 1 . P 
*«r, «t v±<vxy-Mzt3^ximii'fr&i%^m 

folZb&tzMZ, Z<D&*£>m+lZbtZXr>XPlgL 

ZWVtlZbWX'tl. 

[0055] «B*ffiR- 2 ~R 4 <D£T#0 £ fc',*#^*§ 
£Cti. $^(;ffi^ffiR- 2 -R 4 fflsra£7)rato%r^yN' 
* ->lz£&t & i)<gfri)<ym Ztll (^f7 7-S4- 
5) . ftttfitycte. S/XlR-,>S*lR. 2 . S*(IR 0 
>&ttIR 2 . ffi*ffiR»>flfcMtR 3 . fcitf. ScfcffiR, 
R 3 <r>£X co&tt izGWct I irtSiptfWIi $ ti 

i. ztibit* &2<nm°\cn>o-h. m&mvbiim 
izm-Khwhi. 

[00 56]^(f. tt*f|R- I »4S*eR. I J: l J** 
\>MMzh&bWz.l(DX\ ffi±fiR-,>fii±fflR. 2 S: 
^frc0-Ot LT^S. «ffc. R^tT&{S^*t IX 
'■<?->tf®X^lfcMzjmim^tf. ±^<7)J; p 
R»7ttSfc*JlR-i >S^cfflR- 2 ^«l«!* t 5fivit7)fc: 
WLT. T&T'JiaycffiT.,<fii^:<iT. 2 £7)iifSi*^^ 
fc*, H^ffiR.,>^fiIR- 2 S:^ffO-ofri.it 
{Cj;oTT»$-|^(.-ri)Ci:* { T'#l.. 

zzx\ z<r)®m*.m<?>mmm^x 

ix%as.i%^zbizix^i. mm. m±mR 0 b 
m±mRi ziostti b . m^mRi tm^jz^miz 
h i z commas v wxtkm^wsh ix^i. 

[0057] ffi^cfflR 4 tffi%&£ 9*# V^*>5 
*^J»r$itl. (^f7/S4-6) . Z<7)Wi%.mbL 

zr-m&j =4(Ci>^Tti. P»J4im*fcttJR« 
LTfcO. T&t> 1 0*)Ht)tZmtTV%|,<i|6] (mi CO 

[0058] ^t7>a s R^H^O^ttt LT*ajSitfc 
S^ffiR- 2 -R 4 <7)B$IS!fWaM££^ 1 1 6fflfiW)Bf J& 

waisirtfc:. mcoRm*%w*gfrtfw$f\2tii 

•yTS4-7) . ;WJ, »CR»!«aR«Hfc««L 

4. i^m^EHt LTJi, fi^Ji-tf. iji<j±3 0 0ms*< 
R^SiiS. =5rfc. dil^T'cOXr-y 7"S4-4~S4 



tl. mV : ±iiX : r'v7S4-2lZ&m-&. ZLX.ft. 
£MJ3*ifcR|J:9»offi*«a»4>, 3!f)-CR,iW 

[00 59]-}>\ Xf7rS4-7t:fct^tt(^ 
E 1 tfHtfiSSfU >!<7)«{iE 1 *<R^]I^T'ftl> fcfc 

m±m<7)(miz. xtr-^mmmiz* ^xit<nm&r> 

±10msMKe$tl&. Ztl£X'C0XT>y7S4 -2 
~ S 4 - 8 4 T'COflUKc iot R&OlMtfXiH* # 5£ 

^f77 , S4-5, S4-6(D2^cr>mm<r>^i 
frZ-otzWr&X'L, Rtfc^ffl»*#**ffl*Kv>£i: 

[00 60] fOflL Xr-yrS4-2~S4-7tfc 

^x®%zhfcRmmA<r)imzmmtix . p«, 

T, R$^lMo-oflHc£>£&*:ffiP(,#, P&?)JI 

jaoGLmt ixmmzti, zcommzftfc-t&mm 2 

l, H9#!$) . z\<r)X*-)V#m±0X'%<tl>X 

<. 'j?%<thPm { M& miix^&zt<?)%^& 
nnA-tr-frmuz&nmjimzm^&zttf?* 

ttzmm^tzij, 9t<r)XT>vTS4-&tntk<7) 
WmZ'fftcoZklzi.^X. Soffit 'C^EMJBt-^ 

S 4 - 2~S 4 - 8 1 |5j«<7)a^®ffl LTttffi LT t> 

[006 1] J3B, T«u Q« % teXV. 

Sft<Dmj>l<7)imZftfet&ZtpX'%& (XfyrS 
5-2-S5-4) . Q«*5J:tXS»<0II^«fig 

02t^J:ats £T<9T-?ffl<^!S#&7t 

•y rs 2 - 5 ) . *^a*^T-ts . 

[0062] (T%.<7)te7ti<m&) ZX. JMltlM 
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iPSrffiil^)— 3T*6*C*ISIIB (»«■*-* R«W>iaS«> 

izttfx'ZWftuz, QTsmt&vmznabhzk 

[ 0 0 6 3 ] *d T\ *UHB#tt. T»Oi»7j££Ml 

art* fe^^jftatco i >-c t lawa? at* a . £ com. 

OUW^Hl 2K*"t. £0)811 2fc*JWC (a) . 
(b). (c) li<Wlf*i, ±iEUd2l IO (a) . 

(b) . (c) tmmtx$>& (tztii, immsitt 

S (2K v) «r**l/CH*) . £OHl 2 ( c ) IZ 

(2', r)-W(2 6 , r) *>&ttaiLfc1MR**Jl* 
fc. £(7)^S!** { X^-^^6{CfcV^T?H*L-Cfc 

jifcffia <*6v^i s mkm^m'mcom&ftw.) izm 
^x. Tmmmwzftfet&zktfxzz 

zkwx$&. Tmm^smm^mAiz-o 
wet, mNzmastizkifivti. ta, mm. 
x'r-ivm.i = o~2 sx^wwmmsatt , 
% commzm-i^x . tw¥o»7^*5^m-* £ 1 1 
^tgTAi.. 0iR<f, ffitiT, t®<iT 2 c7)^%ffi^i[ai 

U c:<W%fl<o«ra«ffl[a*T»^)i»7j«kLTfcJ: 

[0064] ( 'bmmwr&Mk ) ztit xmm it&m 

th . 2MWWB#«. *»jS« 11*{60±16*) 
IzttL. *f>7W7V-\-l (kHz)T-^ltll5r9 0 
( S ) ffili L/i. * LT, dcoJ: 0 (c»/5>*i^t»18a«> 

I, Z\CDl%m&%i£ : £~79l l ZX^Z-£X\^. ZCO 

( a > imunmmm i^mmcom^. < b ) 



wmmx'bh ( o.m. rssl sm. rmm 

AOfiSSrPp. Qp. Rp, Sp. Tp, -mo&7££ 
T s t IXwt) . 

[ 0 0 6 5 ] $ <b(C ^0£/^ x^ssoasog 

fc. dO^S$r014{c^-r. C1O01 4 l>«fc 
dfc. E»R«F0!|-Ctt4r<O«»T9 9%JJU:. K«PF 

mmzmzttfX'Ztz. t&o&7£ er-en 

d) teRLTfc. EHUMffWCttl 0 0%. £tfF&0* 

[0066] (^TOR^v^effl ) .roj: ? tc aw 

&OT\ £*l^*QTRIJi*@ilB»**£fc#T 
# . ztitX"fr%d z te>X'$%frit:$il\,WBe>'b 

wm^mftKozttmmttc-ytz. wf. zo& 

XfA«tffltti«9it4fc». Sft-f*h (Head up 

tilt : HimanteSBtUi. coj&fcxx 
hh4->th* fcxs • at&smi* ( ggff&) 

^XaWftfU JUL (JhEfiT) tt®(c»&AS:f&*-. 
[00 6 7] Cl^jB4f-^HC*JV^Ttt. 20ftfi[¥O 
«WJttlOW(TO2 2*±0. 70)t*#,*.*2 
U:. ttftWSfc (3c») Wt5m * 
WM^c (80') fltlte 3 OflflL BtflBEfcttJB* 

m0o^«0jft^r-^*^*^xr a(ct aw»^$- 

SMttttU £*ira«J:tfQTIB«*SIWHlLTs 
cn^>co^k^^-^9{c^§^. Hl5fcli, fit 

%%t$;m%co'Wimm mm) Qrmm m 

H) k^)Hffo*ffiW-0li*f . $r*$, colli 5 T 

[00683 zom 1 5frhm>h x o a-r etsg 

If) «JBTIi^lBli^aWko»*<B» (01 5 OA) 
Tft "J , ioOTt'liWfc itf QTIBH#afc 
JS»*4 (01 50B) . *Of&. Btf«*fc7C*XR® 
fctt (2 04HMBffild'lKfc) K6fr» (01 50 
C, fc«U 5* wRJBUc-f&fcTcKMS) . # 

« <wmzs&t h 4T'o^tt^n(cff a qtbbbwse 
wot, mcvumwm&ztiti. *i\ twitft 

o QTHWOSHtWiMaili. i-jfc«tft 1 4 #04"? 
tt«»#fcH«"C*ofc (01 50D-E) . 
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80 , Hat'C^i^^OOmSOh (4>ttiSt20) fc$r 

9*tt««fc«B->fc (01 50F ) . 

[0069] dOJ o IZ^isXTMzXtUi. Btm% 

zmmmtuthzttfx'£z><?>x\ mfr^zwm* 

QTIBIWcovvt t> SttfltycBOT * £ t #T'# SO 
X\ ±^*$M$M*kQTfm0R**$&t6 

zt.tfX'% zti£X'tz%fr~ofzmL^ftw>*e><7) 

<fr«BHffr SrtT^r * J T'^ 6 . »te , ; ti^m 
teVTM 4 J*XHr%o ZtWX'Z&0)X\ mta* 4> 

[0070] 

n^s i in&^^mmvr^xT-Mzxtui^ >bw%M 

MT-fZlx-JU-y h%®LXim&*-$Z>, iO 

(=ct o . ±tac«0wc^4n 

t\,zx^x. &mM*?&>bm^ summed -h<?>^ 
~rtuzm%t&i><?)X'$>hfrZBnt>i)Hztz> zttfx- 

x*<ommft±z ithzt vx-z * . 

[ 0 0 7 1] 4fc, lS*JS2fEfiO;|>m0fl?$ri'XT^ 

[ o o 7 2 ] 4fc, m^m3imco^mmmm^xT^ 
'i%t>tibx>r->\,'m<r>$m. x^-)vm.<rjmj,zn 

zmmtix. mammzm+zcox; mzm 
mzm^x®m^-®mzmmmtiii-&ztw 

X-Zh. 



[ o o 7 3 ] . m%4 mrxbnmimi'ATJ* 
zmmzmt. z^Rmzm-mmmMrmm 

[00 74] Ztz. tm%5tm<?)Tu?7MmL 

mm £ fifc&Mi t tdi&^mzw - y%mh z. t 
mi-z>?v?7MmLx\^<r>x\ z<omm# 

Zaytji-flzmfi-W^XTnry^ZmTZitl 

WcBSt* t <r>X-bhfr**J\blrtz^i> ZbtfX' 
imvchu iw««*ttas^*;i: z<r> 

mzm&t&zttfX'Z. tiwm&mtm&th 

x*<nmm*ft±.z-$hz\ttfx'*h. 

[00 75] &tz. M*«6B«07 , n^9AfclB»L 

tz?vv*-mfrm^&%mmmz£ti\i. $m 

Lxum.m*m\&th*mx°bhz.kfrh. zn^m 
±m*tz\m>mtzfttth-'%.(mftz&£b ixs 
mmmnzzttfX'Zh. i^^fitayta 
-fizxmmz9mz-£&zi:tfX'%hcDx\ mmz 

[ 0 0 7 6 ] ««Ja7Ettoro^5A*IB«U 

^3 y t *)*im%mmmz xtia , 

tzim>m<w$.iv^-y , x^-ivwmnm&'m 

\zx g ®mz$m z^&zttfx-zhox. *m&im 
[0077] m$.m8imcoTu7yj»nmi 

wc, ammoo ^Rmm^^m^th^mx' 
b&ztfrt>. Rmmimztiiftt&z bizx-ix . m 
cr>mim<vmz®mktz>zbwx'*&. z<dxo 
£ a y v*—? kt s wwtcm? s-t & ; t 
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[0fflofS*^iJiBB] 

[iai ] *w%<r>mm<mmizfrfr&bw®mmi'XT- 

[02 ] *>-x-fAfc: J: S*i>«0j»$r«yitf>* 4 y 7d 

[03] 02<^mttayifta^7a-^-ht'fti). 

[04] 02on?-y#tfr^«^7o-^-h-cj> 

s. 

[05] 02W^-y^Pf3!!iac7)7D-^-v-bT-fc 
l>. 

[06] f-^^fcit^^^'fiy/f-t-h 
[07] LXm\yfcX*istr>J\>r h*^? 

mxbh. 

ms\kw®m. x-y-i\,mu=o-3izim& 

[09] %m&^lzto\^xm&htzWfc<ry-Wk 
[010 3 #i«fift»45<0att^)SMI:*l6]i**)-tt)O 

T'*>o. &x j r-)vm.b . immfrbm&uzmmb 

[011] S^x-TVy hJOfttCiitt^OHfllJSW 

m^-tmx'bh. 

[01 2] T»<0»7j«t*aJt6»l«0«»t*tSI 

[013] S«. *JJ:V, T&<7)g 

BI2^SS:*-r0-C'*l». 
[014] *^x^AKJ:4aiiBIWS*k , <CiWJ 

[01 5] «i^#t^S#^»failfc. QTOHfc 

[016] <tMm<m\ z^tfflxbi . 

[^oiKHJ] 

1 SlKSiJ6PaJ 

2 RAM 

3 ROM 

4 HD 

5 AWIW^-7x-X 

6 #>mm4y?-7 3.-x 

7 ^r-#-H 
8 
9 

I 0 rtx 

I I ^tttiias 
i 2 /^-y^as 
13 x^-;u^g|5 
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14 ^x-ru-yhs** ■ 15 mmtm 

imi) [@7] 
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[02] 
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[06] 
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m»mr-* | 1 1 ft— 1_ » 
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CH3] 
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